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[W*« 1 ] 

^mwrnfr h ta & Ett&iMi t tz n&m kis-t ^^■mwmm.^mm.-n^xh o x , ± 

U ituiES i OClCiLT, huIES i OC«tfc<^-V>^w3g*«5 0 G P a&TSfcli 
5 0 M P a JglLTOj(ftl»JR«:^Jfti-* d £ ^fli i-&#*fr«O«jt^ffi 0 
[ft** 2 ] 

L, mflES i 0CBlO±Jiifcl±T*tcfflitWU»v»S i CNIML, buIES i OC 
SUITES i CNlfcof B 1i:5 nm^f^S i Ci^rtft?^ - £#gfc£-f £ 

[lit** 3 ] 

iOCltlSL, huIES i OCiitceLTffl*tfl9U*v»S iCNl^Mt^>:^t 
SI is «tO f KfE^JREiSlw-e-n-rtL<o±SI5C iiulESd*a£t#S1-£#^0}£ifc£Kj]^&3r 

* •/ !£7& ? IS$ *Ljt^%#ig«"C* oT, 

ifflEJINIil&lfBtC*. S i OCIt, buISS i OCR±i:M$ftfcS i Clfc, ituiES 
i CR±i:M$nfcS i ONlt^fj^t), 

mz*^ y -fmrnma, s i cnhh^ buies i cNi±i:f*$*ifcs i cmtfrh 

Bufe^^^*fii^-^^f#s-r^>BuiEs i o nii±, Mm^r»# s 5atoms%WT\ t 
tmmmwi. 4 9 5&tx&& z t*mw:t^ &mim.±%zwL<n^wmw. a 
im^m 6 ] 

mm mmmm^^mu k * mm mmmm zx-v+yyt xm e* s-is-r 3 

i CNIL buIES i CNli[:M?ti/;S i CRk!i»^44it*#ft!:t4l!*S 
4 E**>¥*#«o 
7 ] 

#*fltaf«± <r> m m rn.rn.rn k is £n EHrt ? is $ a > mmm mm 
m&x z/mti&m Eaio-e- n w<7)±^ u > mr lEse^ * fit s-r £ o jet* £ 1% jt-r * * 

ffiummmmmii. s i ocit, bhies i ocii^M^nts i onih^^ 

mflE*^ y ^«»Bili, S i CNRt, buIES i CNI±CM?n^S i CJgkt.fr b 

mEJilfliie»itW-«*#lS-f **ES i ONBSOM^Mti, 3-4atoms%^T 
•c* * £ t ttmm. t -T * ft** 7 E*w^*fl^Bo 
[ft** 9] 

HulE^K^M^-^^#Si-^HuIES i ONJg|<7>JStJT3sJi> 1.4 8 5 VXTXhh Z. 

[tit** i o] 

mm m&mm<7>#&mz , bu§eji ruling t ^ ? -f- > ^* t x mm*Mf&-f & 
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i CNIL huIES i CNIR±UB)fi£ftfcS i Clt^^i^^tHlttt^iM 
[IS#JH 1 1 1 

Hi is «t ^ fj i E^jg @£^o ^ ft -r ft o ±« k , mriseem £ -r & &m <n tfeflk ^riwit-r ^. ^ 
ffirasRn&iiRtt, s i ocmt. mms \ oci±i:M$nts i ocnh^^ 
mz*^ yy'mmit, s i cNifc, HuIes i cNigi±tc^$ft^s icit*»?> 
imjtm 1 2 ] 

ii(rfBRM*«Ro-« series i oc§iii> w&frh* 5 otj-cos^i 

iz& If 2>m<r>* h UX^HMLtfS OMP amT"C*>*Cli:*#fSfci:-r4Bf*Jll 1 SEIKO 
[»#R 1 3 ] 

HufEii^^lffllO-^^fi^-r^BUfES i OCNl?)iiMii±. 1 0atoms%WT 

m*m 1 4 ] 

buies iKii^^Mt: , mum mmmm xmm * mm.-r & m<n^ 

v + yy*. h Lxmiit-t&X h v ^^lifll^fM £ ft> huIEX h y I±, S 

i CNJJI^ HUlES i CNI±i:ilS$n/;S i Clfc^44ik*«Ff kt4»*S 
1 ia«^*«^to 
[ft$£ 1 5] 

# nut m%£± <r> m ffl mmm^ Mj&zntzmvpiUfc &m se^ £ ft , itu §e/s mm 
■v -7 7°^*t m^js $ ft fc**#««t?* o r . 

ituIE*^ vfm&mii, S i CNR£, huIES i CNR±KJfcj£SftfcS i CIH^ 
[ft*^ 1 6 ] 

buIE)1K^M(±. S i OCNiL iulES i OCNI±i:M$tif:S i ONRfc** 
[W*^ 1 7 ] 

mmmffl&&mzmj£-tz>iftus i ocNRogt^tui, 1 oatoms%mT-e&& 

[fS^« 1 8 ] 

fr ies m&ftR <o k . iti fEJf mm% r t^yf-vr l twie* * & 

•;^-y>?7. Y y^t LTtit^X h y JWffM $ ft> buIEX h ?/"C*fe»Rii, S 

i CN1L huISS i CNi±i:M$tifcS i CRfcfrfcfcaCLi: 
15i/:!il6 SB*^>#*#i6«o 
[If ^ 19] 

*2*ff*«± o js k KitR iz $ ft & m <r> i*i as n #s se*&7& ? m $ ft , hu §es w n&*t 

* y y|fti»R^lS§n, 
ffiiEBKifftiitRtf:. S i OCIJ:, HulES i OCi±««§nfcS i ONIH^^ 

lfflSE** y -/JfeliRtt, S i CNii:, buIE S i CNR±K^lft$ftfcS i Cl^^ 

tfriBRW«i*RO-«*«jft^*ffiaeS i OCIMUcI, buIES i OCMI 
*^5X7ftiL, -ew^, iulES i OCR_t«IES i O NllrMt S - t 
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im^m2 o] 

[Iif*Jl2 1 ] 

Hjott^M<7)^ h UX^1tW:tf5 OMP aJ^Tt&& £ ^ 7° 7 Xv C V D 
& £ <!: ^#m<t i-^.lf 1 9 IS*0^2»#^g<7)iiii^-So 
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[0 0 0 1 ] 

*%Wli. ^itOlMfCIU (Damascene) 

[fffii] 
[0 0 0 2] 

i)mhtixv^ 0 se«tjticKLTi±, i^mta^wiSi, i^itftitL/tset 
^m^i.m^mt-r^^.mm^mimmLtz^ m^omm^^^^^m^ cmp (ch 

emical Mechanical Polishing) v^T^i"^ £ i: H «fc *) , SffOrtaSKE*^* - 

[0 0 0 3 ] 

**«ft§iirv»-5o fctf»-e*>, ««»stJStw«nfc*-sK>«r^-r*->U3>»fl: (Si 

licon-oxycarbite : i^T> S i OCfcfBi") fiit$Mt LTtltl^fltV^ 

o 

[0 0 0 4 ] 

#H 2001-326279 ^£fg (#ft£i& 1 ) KH\ S P^lfeli KSrAUSi" & 
[0 0 0 5] 

ifc, #H2 001-11078 9#&^ (tiftt2) jcti, mm. W 

&m * mkjk V s ^ u&mzm. 

[0 0 0 6] 

i/c. #§| 2 002-20389 (#It3C$£3) tc(± N €H&lil|g&S i OIH 

, S i OFM&<2>WJS i OCIt'ML, iA'iJ7KS i CMtt^^^Cio 

[0 0 0 7] 

ttz, !%m 2002-13449 4 -Sf-^rfR (#OT4 ) H(±, Sffi&&J£fr S i OC 
SiOFI*Sv>liCFltIlL, CMP (ffc^«J««SFe) ftomm* h v '*J6k 

[0 0 0 8] 

§12 0 0 2 - 3 5 3 3 1 0^^ (#H=^CK 5 ) KJ±, Jfffl&lilg&S i OC 

*>r*&m-f2>ftffitfffl7F2tix^2>o 

[0 0 0 9] 

ifc, &n 2003-14259 3 (tra6) mmmmmz s i on 

> S i OFJH**v*{±S i OCIffSL, m^V 71^S i CfcifcliS i NIT'M 
t^CtCiot, MIM(Metal Insulator Metal) * */tv * £5&j£1-Si£fif7&*Bi§^$ 

[0010] 
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ifc, HW2 0 0 3- 1 5 2 0 7 6 (#W\fcift 7 ) Kli, Jgffl&liflg&S i OC 

H, S iOFi, BNR**vMiCFBt-C^*L, CMPB$OWex h S i CK 

, S iNl, S i Oflg£>Smi S i ONI, SPl^'j rRS: S i O Cm$> 2> v»{± S i O NI 

[0 0 1 1 ] 

f #12000-20083 2-tl># (#fP^m8) U(±, VIBUfiiltRi: S i 01 
, S i OFI^^VWJS i Nlt'ML, m'< x ) 71?: S i C§li/c(2S i Nlfftt 
^CtCiot^ *|/<'J TR<Z>«*tt*|6l±$-ii:-6tt***lli*$n"rv»* 0 
[0 0 12] 

ifc, #53 2 0 0 2- 9 1 5 0^£$H (#M\£lK9) Ktt. fH^-> ^E«OfM£tfcJ» 
ltlil£ S i Nil, S i CI*4vMiS i CNlA^4^iliflIi, SiNR^f>4« 

[0 0 13] 

£ 4$ PR 2002-37393 6^-&#fc (#ti\fcilfc 1 0 ) U ii . jH^-r y >E*^JS 
HOx-yf>^ h Lt, S i S i NM, S i CNi*4vM±S i ONI 

[0014] 

ifc, #12 0 0 2 - 1 7 0 8 8 2 (#l^i$c 1 1 ) £ «t C/#l 2 0 0 2 - 2 7 

0 6 9 l^&m (ttitl 2) ici±, fH^-rV>E«l0^ftU*5V»"C, «»BlW*rtH 
fH£S#&trCMPO||ife^ mvy^m^T y*:-T (NH 3 ) ifcli^'JSA (He) 
^5Xv;:f LTSM«taS:ftoT*^, S i CM, S i NK^v>iiS i CNRftir© 
SH&ffelfcjLBI * J£«t&* Pi* S nt v> & „ 

[#lt^cm 1 ] #1 2001-326279 

[#!«:« 2] #12001-110789 

ffiftJCffi. 3] #12 0 0 2 -2 0 3 8 9 9 

[fM4] #12 0 0 2 - 1 3 4 4 9 4 -^fR 

[#I«K 5] #12 0 0 2 -3 5 3 3 1 0 ^-&$R 

[#« : S:iR 6] #12 0 0 3- 1 4 2 5 9 3 

[#WF5:iK 7 ] #1 2003-152076 ^&W. 

i&WfJcM 8] #12 0 0 0 -2 0 0 8 3 2 
9] #1 2002-009150 

[#jfr*« 10] #12002-373936 
1 1 ] #1 2 0 0 2 - 1 7 0 8 8 2 

l&WrXM. 12] #1 2002-270691 ^AWl 

[0 0 15] 
[0016] 

-T) ^JilM-^ltfi-r^o SetilSIli7'7XvCVD (Chemical Vapor Deposition) St* 

$n-6v>; =r>s?ft (wt, s iOiiEt) ml ->'J3>ift (jy.T, s iNtis-r) m 

ifctiv'J a>&z1tmt (J21T, S i CN^IB-T) Jg|-Cfl|j£$ii*o * h ? 
[0 0 17] 
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fc-t&o mmit&Mfom t Lxm.HL. tzt*.i£*y*&x : ifmx£z> 0 t<n^ nmm 
m\-<nwM<r>mm& zif ^vrm* cm? m-z>o ^ lx um.m<r>^mzmw.^w^ 

[0018] 
[0 0 19] 

*r-r*>>E«[0««HfkS:lftltLfcfci%, SHI££ C M P &X * S iOCi^ 
<bfc£E*IBIWI£t, S i OI, S i Nli^tiS i CNi^t)^^^ h 

[0 0 2 0] 

c m * m v > v -7 > sen <d m mn * fa _t -t z> z. t <d x # & mm * i- £ - 1 u $> & „ 

[0 0 2 1 ] 

*§tw <7) m is * $> r/ -e- <7) fit <7) b m t mm. ^ mm.it. ^wm^mz&& x vmt mm& 
I mm £ »ft -r * a <d ] 

[0 0 2 2 ] 
[0 0 2 3] 

Hiit-fa*^ y y^fdi^M^nfc^^md^v^-c, tlEVnifilftlR^ S iOC 
It, huISS i OCI±CM$ix^S i CIt, HuieS i CR±£?&j£$*ifcS i ON 
IRfca»fefclK lllrE* * y S i C Nit, ffifSES i C N§|±lCffM$ *tfc S 

i C)jgt:^fb&& &O-C&& 0 
[0 0 2 4 ] 

m&mttzimmitmj&zti-zmimmz s i oci-cml, :wsi ocictLt 

[HWOi*] 
[0 0 2 5] 

*mizjs^xffl7jizix2>%w<n7 *>. ^^^ciotf^n^M^MOT 

[0 0 2 6] 

v>E«U^v»-c, ^ h-y/"«*6i»JKifcl±*^y S i C«i-efl|j£-r 4, 

S i CNBUS-tCKS i OCIt S i CNItOKC^t^ S i CM^ib 

titsitci «K s i oonopJU^KfC^ ttf-ez&o -ticii), /7->-/ses 

[0 0 2 7] 

tttIE#2 003-3076478 
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[0 0 2 8 ] 

mm^mm 1 ) 

4:^H^co^^<7)f^«g l fib^CMO S F E T (Complementary Metal Oxide Semiconduc 
tor Field Effect Transistor) co^it^ft^Hl -HI 7 K^Lfc^ifcfMMROSSWfifi 

m £ m ^ TXfsmi u i&9§ i- & o 

[0 0 2 9 ] 

h H^vx^t Lt^H^^t^ffAL, p*>i^3;kJ:LKn>->i^4 

/Flfctk titx.a ^fc'f t^ttXti, <I<0f£, #fx)H«i:MI SFET (Metal 
Insulator Semiconductor FET) <Z> L § i:Um^ Z> tztxn^WMlZ -f * >V±A LT & 

[0 0 3 0] 

^tc, r- Melius twy'j a^SHtm* r- ni6 t &&^fs H B H v 'J =r>mi3 
x * v 7°mmm 7 1 > 0 a > w&jim* l, y** > 

- r-*£*illl5> b 6 is «fc * -y Si 7 ^llt^o 

[0 0 3 1 ] 

^-•9-8 ^fMt^o *<7>1&, ? * bV 9 J7s M^vx * t LT. p-)x^3i:nl^ 
fci x.(f 0 /ifctitft-ft/ftAL, P -?x;i/3<7)^-Mi6©Si(:nIf 
*#^Jt9 ^fit^o nS#i»fffI*£9 t±, r- MI6 i3 X W >f * 
•9- 8 K*t L T g eS^W $ *U nft^WISFETcOV-X- Kl^^tLT 

m.i&-rz>o mm~. ? * v wz. mh^x? t l-c, n->x;M cpi^»> 

tf 7 y <b*"D > *■ -f * > V£ A L , n^x)H»y-f 6 OMfPJJ P 1 0 

S:Mt*« pltf#l«10li, y-Mie^iy't^f K>)t-iVX^-t8i:^ 

o 

[0 0 3 2] 

^IC, HI2 tC^-TJ: -9 IC, ffftStllCX^-y ^ftS/;(JCVDftty'J =f>BHfc 
^S-fbS^^JilBIIfeiltR 1 1 &M1-&o -^T\ A^--^/$nfc7* h WTs b 

[0 0 3 3] 

* 0 ^<7)ft, gM^?Li 2m\-<Dm^<v?yyxT>mi3xu t ^-?>^.itm&, fctxifc 

MPfeKi «,Rfc*LT«M£?Ll 2<7)^C7 , 7^1 3 ^ffMt^o 
[0 0 3 4] 

igcv>T, •>>7';^vyyftt;j:i)giSIi^Mt^o £-f\ 7*5y'13±t:xh 
•y y^fM l 4 Zfmt, $f>CEftini l 5 ^Mt^o * h -yy?#6f*m l 4 fcge^ 

[0 0 3 5] 

* h y /^KfettK H(±, SE^g^M 1 5 ^oae^*ijnxo^^^ -y > b y fc ^ 
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•y/^lll 4i±, M^<7)^kt5 j 1 %ttTOy 'J a > ikit (WT, S i CfcK-T) It 
U ^Ol?$i±. t x.t£& 5 n mJA±£1-£ d ttf"C& So S i Cili, ttilf/? 
XTCVDStM?^ J£JB&#:#1±, tz£x.l£r f /W-t5 ? 2 0 0 - 1 0 0 0W, 

MOTorr, i&j£* f 3 0 0 - 4 0 0r, #X#^C^r#X (fcixtfT* 
4r^-> v >) tHe, tf'XyfEfi:^ 100-2000scc mX&& 0 SEHS KHi 1 5 t±, 
S i OCl^f.^0> Jtfl«^ti3SJt-eab4o S i OCK±> tztx. (£'"7° 9 Xv C VD 
y£-CM£*U -eo^Bi^frti, /^tilfr f/W-^2 0 0- 1 0 0 0W, E#j& s 2 - 
10Torr> Sf^3 0 0 - 4 0 0t 1 #Xtt7& s C ^T#"X (tz t x.(f T^ + ^v x > 
) tHet0 2 , afXaE*** 100~-2000scc mT4S 0 
[0 0 3 6] 

xhyA^Hi 4^tf^i-^>S i C !££ MR 1 5 s i o 

Clli, -^y7XYCVD^ii:J:otMt^:H ? -e^o fcUtf"/5X7C 
vDtiE^fiSfe* 2o«f^/^fflv>-c, -etL-rno-f--v >/<t?S i Clt S i OCi 

[0 0 3 7] 

•y '*mmm 1 4&x mmmr$m 1 5 «p7rg«i«i:ei 1 6*MtSo 

[0 0 3 8] 

Ei&SUfH 6<0rt^^^-tr#^#:^ 1 W^IK^U 9 )VM 1 7HMt^o 
A'J7^)H1 7i±, tzt x.{f ? > ? /MRjfrfcfe •) . li, /:tx.lflt¥l± 

"C-5 0nm^tt^.It^^o ±f£* > * t x. (f * ? * £ ft 

So ^'1 T* 9 )Vm 1 7 it. -f-9ym.it, 9 > 9 )lsW.it^Xm$LLX i> «tv> 0 
[0 0 3 9] 

[0 0 4 0] 

cfi^iiL, nmmmmi s±.w) 9*m 1 7£b&*i-£ 0 :nuj;i), se*a 

il 6 W*>*i*<Z>IPlB! 1 8 (v - KWfc^tr) jSi^Vs'j 7^)Hl 7«i$tit 

, i ®mm<v%m 1 9 $ n %> 0 

[0 0 4 1 ] 

x h y/<«s«il*S i 01, S i NRifcttS i CNltML, SMPQ 
«*S i OCit-C«lS-r**5SW#UJ:oTtftlt$*Lfcttfl!ft?l±, J: lfs< y ) TM<D 

cMPumizis^^x ^ h y ^mmmtm.mmmmt<Dwmxwm^^.cfzo l^u *y 
•y^mmmi 4£s i ci-c«l, m&mmmi 5*s i oc mxmmLtz^mm<Dm 

miXit, ill 8 (v-KJi**tr) & <£ Tf/* 1 ) T J 9 )VM 1 7 OCM PlfllCfcV^T 
X h-y (S i CM) 1 4 2: jests! (S i OCH1) 1 5 t <7)!%mxmmii± C 

[0 0 4 2 ] 
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[fu] 





SiOC 


SiC 


SiO 


SiCN ! 


SiN 


-V > ^ (GPa) 


18 


63 


112 1 


133 


221 


^ h (MPa) 


47 


62 


-140 


-245 


-151 


iiMi (%) 


<1 


<1 


4 


20 


45 



[0 0 4 3] 

m i zmm^m^^y rm, * v mm^mzt t&z> 0 s i ocut&fi 

^*ilHfc<7>}i*t4(±S i NI, S iCNi, S i OM> S i CI<D»:/h$<> ^tU±M 

^^ra«#i- %>WM\~$>h o sfc, -r>^«±s i ni, s i cni, s i on, s 

i cm. S i OC)licojiiH/h$v^ 0 i7t:, S i OCmmifS i CBi{±?lo?g^€.^^7F 
-t<niziiL, S i Nfll, S i CNI, S i Omiifeffifctl *tt^o 
[0 0 4 4 ] 

Cti^co^ S i OClOfStli, 0, Ct^^Lfc^HHtii^MM't^ 

)I^Ofi!i^£^T^tt£ft±$« t#x^n^,o £<b^ S i OCIlit IslC^lo 
5l*)£^^tL, S i OCmt<D^y ?m<7)m&5 0GP a ^T> )£7JcoMrt ? 5 0MP a 
y.T-C&£ S i ClH£ S i OCm^LXmtfZ Z tCii), S i CIOT«CMPft 
im:f§4t^It^[fi]©ft^iftLT, S i OCItS i Cflli:0#Mlcjott-2>iiJ§l 

[0 0 4 5] 

4i:LTS i CI^L/:^\ S i O CWk t <F>^ y 
^'J|i(7)M^5 0 G P alATit-iltfc1j<V^5 0MP a tlTt* &f£ili SHU £ o T , X h 

y/^*Bii 4 ^tt^L-c^ iv^ 0 ifc, x h y/^itdii 4 zmm.'t2> s i csi^7°7 

XYCVDftffML, ^Oj£J!I#fr&^L7^\ S^t^MM^ii, -*U;P!5e 
[0 0 4 6] 

f a 7 ■> J; i 2 Eli ^ffMt 4 o if, HI 4 J: ^ t£ 

rmmmtm-t) 2 vmmte&m <r>*y-j> mmm 2 2 £ mxm&l -t o 

[0 0 4 7] 

fflm2 1 ^<7)iI?LJ)Dl©^«x f > X^ h vs*t LXi>m^bti2>o S i Clli, tz 
[0 0 4 8] 

^TJHWil2 1 t±, SiOCI^fj^t), SiOCBSfi, fcUtf^XvCVDffif 
-e-OBKJR^ti, fcfc xtfftM&EiNUiniEl 5£*ffJ&1-£S i OClUfcti^Pj 

[0 0 4 9] 

7. h 2I±, fcTT«IHIg|2 1 JsiO^KX h '^^112 2 <*>±* K*|t«£ 
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ti -2. nmm mm k *t l -c ^ -y > rmwt z^-tz> *&*t ttnxmfc $ ft , <d $ *« 

l%JJlTOS iCitU -e<7)/?$(i, ttx.l±l5 nmJ-UttS: t7!> ? -C££o Si 

emu. ttx.imxvc vDST*fMJn> -eo^ii^^iis fct xjffuie;* h y ^ 

[0 0 5 0] 

JU<9 ->IZ'*9 FZiXtz? * h Mg|£x h y y?££filH 2 2_ttcl> 

[0 0 5 1 ] 

•^v>-£\ X h y/^|ffll2 2_htCge^)iF^Ii2 3 ^Mt-So SS^^)H2 3 (± S i O 
CmfrhteV. S i OClli, /:tiiiY7X-7C V Dft-C^J&£ *U -5-«OJ&il^^ 
/ii^tffjISSfi^KBil 5£{?I$:1-&S i OCBi^tilJIelC^it^fflv^Cii^-e^^ 
o & is, x h -y /N°^|f M 2 2 is J: Ji F^M 2 3 ^(±^§£^1-&i£ 2 @S^)l^ffl^^ 

t ti h nmmmm zttztzfr, * <o&nm £ am 2 m»m iz<&m %mimmr~&:tt> * n 

i> o 

[0 0 5 2 ] 

7-t z> 0 z\<nm, 7°mmm 2 2 a* j. y -f- > i ? t 1 -cm-t z> 0 

[0 0 5 3] 

«£v»t\ ±157 * h k/X h 7A'«il2 2 ^vx ? fc LT tf 7ifflI2 

Ui7f >/'t5o - okk * v v -7°mmm 2 0 ^ yfynh^Aiu r fttg-r 

o 

[0 0 5 4 ] 

3fcv»-C, mtti Liz* \ y 7 , ilil2 0 fcfcilfK7 ^xyfyy-Mitio * 
•V y 7itft**R2 0 «:|!Sf*-*** h 2 2 y -fl&Wm 

2 0 is J: Tf ¥rm mm 2 1 K««fc?L 2 4 ^Bfife $ ti, X h y y^ltfll 2 2 is J: CFEM ffi 

123 2 5 mm $ n £ o 

[0 0 5 5] 

H(±, /:i:x.(i'X/N--;?StM$ti^o /fj7^^l2 6(i, *9>m.it. 9 > 9 A> 
[0 0 5 6] 

^5) o 

[0 0 5 7] 

cii^iii, sen 2 3 ±<9^' u 7 ^ ^ ;n 2 6 ^ Kit 4 o ctiicj;i9, sen 

?*2 5im«0^<30^M2 7 (v-KS*^tr) & £Tfs<>) T * 9 )\/m 2 6 tmUZftX 
[0 0 5 8] 

COIKM2 7 (v- KJi^-g-tr) £J:t) f Aij7^?^i2 60CMPIgJ:i5^t(), 
HtjizE Lfc^M 1 8 (v-K^^-atf) is X Tfs*>) 9 ;Hf 1 7 OCMPIgO^i: 1^ 
^fty^il (S iCI) 2 0 t tTTWHW (S i OC1) 2 lto^Si, tf7 
(S i OCI) 2 1 fc^. h y^m^m (S i CI) 2 2 £:<7)#E, X h -yy^lfii 
( S i Cm) 2 2 fcEamWR2 3 (S iOCI) i: <7)#ffiHis^-CfiJSt(i^ t **»o 

o 

[0 0 5 9] 
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Hl^li L4>^\ »2K^OS£^2 8±i: + ^ y ^lfM2 9 £MU $ 
^li±Jf Ogfi^ffML^fle, /<y y^- y a ^It4f#i« 1 o^MfcSH ZtizX 
«K CM0SFET«^t^»o 
[0 0 6 0] 

&is, ^mmotemi-eiU MMfil«±lli:M$ix4mi?HTCM 
[0 0 6 1 ] 

is 4£/X h 7^W2 2 ^x 7 f h y/N-iBfc LT$t#&£-ttT, fcfTlilHHK2 1 

SMSRL2 4 S£M^Si2 3 tzE*l#2 5 £|W|B#HffM L fc**, C Off^^vi 

fc LfcivfJ'^J: »)Ej»eraJK2 3 *5 J: tffcf T»|||g|2 1 K8MS7L2 3 «U:| 
, if y* ? - y iz/i 9 -=- y ?z titz y * Y v V7s y i^vt, * t Ltzzc y * y riz £ 19 e 

* Hz y x h §|£ -7 x * t L fci y ^ y TCi <9 F^lli 2 3 £Ett# 2 4 ZfcfjSL L 

fie, ?L/^^->H^^-->7*$#i/i7 * h PyX M^7X7 i: L tz*- y > 7\z «fc ») 
t'7ir B 1I2 1 «M?L2 3 * S 4 o 

[0 0 6 2 1 

C<7)J:^lc, $Hl«n:J:iilf, ElifW 5, 2 3 i3 J: 0* tf 7i^i 2 l£ 
*#KH::ffi;VMB;»l*Wfl--e*S S i 0CM«L/:1^ EfiiRRl 5, 2 3 is 4 

y f tfT«Hjn2 1 izmLxmnbtizx y y^mmmi 4, 2 2 is 4 v * * * 2 
0 * s i cjR-eaiiSi-* zttzx*), mi nmmomm. 1 9 HMt^ cMPie^istt 
^ emmr 1 5^h7 m 1 4 1 (D&m-cnmn. &*v t %s2 eMo£m 2 0 

&MjgL-t& CMPIfl^i3lt&*^ 7 ^12 0 <h tfTSIBIM2 lt^M tTTWra 
I21^f ? 2 2 tO#M> X h 7/^il2 2 tSeigill2 3 tWflt 

[0 0 6 3 1 

mmwm 2 ) 

^^Wl2fib^CM0 S F E T<7)^it^^H8 Lfc¥*#3MR*>3? 

asBf Mm * m v» r fj^-r * 0 

[0 0 6 4 1 

iuie^^Of^ 1 -C(±, X h y /^iNUSlg 14, 2 2 is 4 tf* -V-y H2 O^SiC 

it'M L $*l<7)fl 2 X h y /tjffejK K 14. 22isi^^"7 7I6»JR 

20^, Si Cit:ltLt'J-^lt^/h$ < Jf|J x. 4 £ 7> ? -C£ 4 S i CNIA> tehlf 
£EMNRl 5, 2 3i5«ty f tTTJiWm2 1 £fifj£-t& S i OCMtXfES i CNIA 
t OiC^ftfl, S i CIBCJ: t)Mf&-tZ> i><DX~$>2> 0 S i CNIAO?$l±, tztx. 
I2f4 0nmfljg, S i CiBOf $l±, ^tx.if 1 0 nmtSt^t), S iCNlAOt 

m^nt i %&±.t-tz>o 

[0 0 6 5 1 

S iCNfllAii, tt£imX-7CVDfttM§n, -eoj&flg^frte, tzt 
x. (4 r f^'7-^2 0 0 - 1 0 0 0 W. ffi^jrt* 2-10Torr, 3 0 0 -400 

-2000scc m-Cil), S i CIBIi, t iff 7 S 7 X vC V DMM$ ti, -€-<5D 
fiStlR^lix fcfc X(f r f /N or 7-^2 0 0 - 1 0 0 0W, f±tltf2 - 1 0 T o r r „ 
?) 5 3 0 0 - 4 0 0t, Tyxa^C^^'X (fcUlf7M*y9>) tHe> ^Xjt* 
t5*100~2000scc m"Cab*o 
[0 0 6 61 

ei 9(4, 3um<vm$m (sici> s i cne s i nd w;-^«^#tt^iffli^ 
Ltzmx-frV)^ ffim&mwmm (*ii:Mv/cm) , l^^^l(im<7) , ; -^is 
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:A/cm 2 ) ^Ltv^o 4 -7 MiOTM=3MV/c 

m^43lt& 'J S i CNl#li^ < , S i Cl^i^^o 
[0 0 6 7] 

C <D 4 n U , «#t<Off^ 2i:i *U4, X h -y /^lifll 14. 22^J:^t7 
812 0 ^it LXmm\z>) -^lI^h$^S iCNiAt«L, Kiiriil 5, 
2 3 43 4cKtfTJiHg!l2 l £ffU&1-& S i OC§|£±.|£S i CNlAtWf4i:S i CIB 

[0 0 6 8] 

mmmm 3 > 

^^M<7)B^3 "C(4, It^t^L/cS i OCItieiiFlil 5, 2 3 454LKlfTJf 
FII2 l^lML, ffiit^C 'J - ^ ItO/jv $ S i C NIT'X F 7 /^tl 1 4 , 2 2 

mxf^^y y°m%m2 0 zmfc-tz i><7)x&z> 0 mm^^ttzs i ocmn. tzt*. 

ISY7X>CVD'MM$n, ^cOj£JH^:ft(±, fzt^^r f /W-7& s 2 0 0 - 1 0 0 
0W, EM2-10Tor r, fil^*3 0 0-4 0 0t, ^^tt^C^^^X 
|f'7)K;Vy7» t0 2 tN 2 , tfcltCtttfA (tz t x.(4 T )V*)\> -> 9 >) t N 2 O 
, #Xi£*rt s l 00-2000scc m-e*»K S i CNRll, fcix.Jf^X-7CVD 
v£-C?FM£ft, -eo^cBi^frfi, /:tx.lfr f ^7-^2 0 0 - 1 0 0 0W, E2jj&<2— 
lOTorr, St#3 0 0 - 4 0 0t, if Am#Ctt if A (tz t x.11 T)V*)\,zs 9 > 
) NH 3 i: H e , jfXffiMiff 100~2000scc mt^^„ S i C Nl«)f$li, 
fc tL If 5 0 n mlST-* -6 0 
[0 0 6 9] 

C<7)4^H, *3gJfeOtf^3 K4 4U4, S iOCiClt^ttt^-tt% 
*14£|p]-h£«o £*ifcJ:*K EfcW^'J-^Wiftfcftfc-Ci a tragus i OCiO 

[0 0 7 0] 

4 ) 

HI 1 0 IZTF-f 4 ^ *L&m<r>M& 4 T"t4, XF7 /^Ifelf flU 14, 2213^^^77' 
*&*iil2 0<D^tirtiZ, S i C NIA t S i CIB©iiItiit^o 
[0 0 7 1 ] 

HI 114, 3mm<7>mmm (S i Cm, S i CNI, S i NI) OTDDB (Time-dep 
endent dielectric breakdown ; *IB#*fe#M) #14£$05e L tz *fy V X$> *) , 1t#(±m 
#5SllS (ft:MV/cm) , laiJTDDBf^ (TO I f» ^Ltv^„ /9 7*> 
•bW<bJ5»*«t -9 S i CNlliS i CMt-Jt^TDDB#^ ? ;R^ 0 
[0 0 7 2] 

-7r, [a i 2 (4, ffOKH (trrfflj^) ox h i^x-r^r ^u-~> a >#t£t s i CNIH43 

4<7S i cmv>m%$:w¥-iSaLfzif y VXih <9 , ^«i(4i§gE^<7)ipg (TO: m) , AM (4 
XH/^v^L'-yaXa^EWII (TO : %) ^Uv^o 7*^W 
*E*«a s *SttJ0l±K$r*fc, S i C NjRJ±iHEiR*>* Vis*-?* 7* V 
-y a vtttilL <M$«wi:WL> S i CMt4iB@EllflI<7>*/M;P>3t> «9 & < , x 
h V^7/f / l/-> 3 >#tt^^fM$*^v> 0 ifc, S i CNitS i CfHOffiJf (HI 

(4, ^Kh<D^mm^m^7T^o 

[0 0 7 3] 

i^±<7> :t^f>, x h y i4, 2 2 43 «t -v -j y°mmm 2 0 o-eft-r*i£ , 

S i CNlAh S i CMBO»«R"?fl*JK1-*£fcKJ: "9 , X h y/^Rl 4 , 2 2 £ 

4 lk* * v y°mmm 2o«tddb <$&<D£itzm c t mz , - * «aEofi*«:0s - 

[0 0 7 4 ] 

35:45, 7h7A'iiI14, 2 2 4540^* ? ^112 0 -e**i£ % S i C Nl 

AfcS i CMB<7)^M-e^L^*i^{4, £&JlH£gl 5 , 2 3 454 W f tfTSKIR2 1 
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iTOi, SS^^f B 1Ml 5, 2 3 £> J: <7tfTJf l o^ti-fti^. S i OCIC, S i 

cub jsit/s i o^mD<Dzmmm.-^mwLL. s i ocic t s i c^wkAttfumz 

L4-v^Ti;tS 0 S i OCJiflC^ S i ONIHD t<Df%(F>M^S i CUiBii, S 

iocicts i 0NmD<nmm&zmfr&tzt6<Dmmm-?$)Z> o ttz, nmmmmi 5 
, 2 3 &xu i ¥Tmfflm2 1 (nmnm*-?^ ztstfi&i^&tztoiz, s i ocjuc <t r> 
ifm^^v^s i oNiDwimt s i ocmc i o &*t<i-£i:*^ mm^mi> 

5atoms%UTH-r^> - <h^ ? Mi LV^ 0 S i ONIDIJ, #!) x (i^e 7 -> ^ > (S i H 4 ) t 
&®HtM§it (N 2 0) ^V-X^Cffl^t^XvCVDS 0£JjfliSjg= 3 5 0 - 4 

0 o°c) -^Jifti-^o 

[0 0 7 5] 

mmoKm 5 ) 

. s i ocMc, s i cwkBtezifs i o NflgDo 3 mm^-c-mfc Ltzmi^ii. mmmx 

i ClBOx-yf > rmiRitt S i OdHCiJi^S i ONIDcox^ 
[0 0 7 6] 

■€-Ct\ ^^Jfecoff^-eti. il 3ii^i"J:^^. K^if H 1il 5, 2 3 £; J: if T Jf 
i!2 KD^rfim, S iOCIiCJoi^S i ONIDO 2mm it "CADS U g£*§U# 1 
6,25 *?mmi 2 4 imfe-f^ ^t:x -y ^ > ?*C0X ;V - y v Y m&T-f £ O £ Rf jfT & 

o 

[0 0 7 7] 

-7j> t#M-e&£ S i CBlB^^ffl§L^lt^(±, S i OCIC <h S i ONflgD^M 
[0 0 7 8] 

(iioiij^tiojf.HC)— lt, s i 0CMCo^;gifi:^i5tt^^S-e<7)x h ux&4 
5MPa(?hii)^)t^^Oi:^Lt, 4 5 0t;i:^ltl.X M/Xli- 1 6MPa ( 

<DmtM^6 IMPa (45MPa - ( - 1 6MP a) ) t ± £ v>C t <b 0 
[0 0 7 9] 

zmmt lt{±, s i ocic^^s (fluifj£!gssj*=3 7 5°o T-Jiit-r^^ t 

tcj; 19, Si OCmC<D$.mfe<7)^U^<DX h 3MP a (31 o£I 19 JS^J) 4 5 

OVlZ&bf&X M/Xli7 8 MP a (31 o#! 0 JS^J) «h & >9 , ^O^fti^2 5 M P a (7 
8MPa-53MPa) tfiH^fti: J; h UX^il(0/h$v>li^ 0 S i ONBID 
t<Dmm± 7 s:fi}±mtZ>z\ £&x£ & t#i^W„ J/c, S i OCIC^tIL/jt, 

(He) ^7X-7jM|/;lif||7'7XTML, Sv^tS i ONI 

^ s m-r^tzio^ x^^m^mmx^^tzn-t^ s i ocmc<Dmmwi&T-fz> 

<O"0. Slfilli4 0 0°CWT\ 7*7XY^l^Fflli2 0W (fflxJif 1 5#®J$) t 
[0 0 8 0] 

4 %JC L£§|Kl-£ S iOCIC^fftt^it^o 
[0 0 8 1 ] 

iieiiwii5ti±, seti&iii 5, 2 3 & ct cFtr rmwiWk2 1 o^n-rti^ s 

1 OC§IC£> ii^'S i ONMD<7)2^#it-Ctf^L, ^oM^?>^*1££[n]±$« 

^^-Ms^rtTo/c^, ^mm^fmxit. m 4n^-r i^c, se^Jiran 5,23 
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is X V\£ TmmWk2 1 (DZrtiZ'ti*. S i OCmC&XZFS i OCNJ£E<7>2JIfllii-efl* 
m-f&o Z<DW£, S i OCNI£E<ai£j£<±, S i ONJUDUJt^TS i O CHIC KiSv* 

[0 0 8 2] 

S i ONJ}!D<7)_h£|Uc S i OCNjUE £iMf-t&l-(i\ S i O NMD 
< fcaofcRfrCfcafr, S i OCNUEfcoM^Jt^fi. 1 0 atoms%JSLTtc t ^*?>& - t 
[0 0 8 3 ] 

tfc, m^ii^B&-r£^\ em mm 5, 2 3*3 <t if if t« rang 2 

S i OCNREiJiUfS i ONRDO 2 *«jS"Cflt*LT J: v» 0 S i OCNIEO« 
14, S i OCRCKJt^TS i ONRDtCiSv»Ot?»#14j&*J: < , huIH^J&O^ 5 W 

[0 0 8 4 ] 

cmmmm i ) 

[11 5i:^tJ;T(:, ^ifflll 5, 2 3 is J: y f tfTJBWR2 1 
W-efL-pn*, S i 0CNIET««„ <2<7>*£-ti, EMIR1 5, 2 s^icrtr 

7i^i2 1 ^-en-m^s i ocRct?«flt-t-**iriBii*o^S8 k 2tcjt^r^m^ 
^zmmmffi^m4- 6iz&^xi:mtf±mizmmr"£& 0 ttz, s i ocnieos 

S i OCICCJt^TS i CNRAtw35v»0-C, J* h y/^lidil 4, 2 2 is «t 0 s 
y -/mmm2 0<r>Zti-?ti(D—U&mf&-tZ S i CNRA tO^®tcistt*®3i140 
ftT(>4i:i<i4o lfS^75 ? i^ < %&<DZMCfzi6, S i OCNIE^Otii 

J^(i, 1 0atoms%l&Tlzt t*#>Z>Z t&mi L^ 0 
[0 0 8 5] 

> ^#&^(iHusB^*fe<7>ff^(-l?l^$iL^) & <7>-Cf4& < „ -eo^£&ML£^iEH-cfl* 
[0 0 8 6] 

2 oo-en-riL^s i cni«*-c*, i^t±s i cio^Mt^ct «m-c&&o 

[ 0 0 8 7] 

t /t, mmmmnmm 1 - 7 -c*±, ^-r-> >§hie*& ems tut ^'71^11:6 
* t- > * (d Mf& & & a m& h tn %> &m<r> ± , ram^ m mmm *fm~t&m'kizi> 

[0 0 8 8] 
[0 0 8 9] 

im i ] ^m^mm^fm 1 t^^cmo s f e T<7>Mit^v££^i-###:*«<7> 

[H12 ] *ftm<D$k1&<Dl&m 1 t^^CMO S F E TOMii7^S^^1-#«^*«<7) 
M£l$®f®llT-£>&o 

[H 3 ] *mW<Dmim<Wm It'iJCMOSFE TOliM^/ftffM© 
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in 4 1 ^mm^m^mm it^scmosf e TcDM^v££^i-^«f*M<7> 
[m 5 ] *5&m<7>mi&<vMm 1 -c&^cmo s f e ToMit^&^^-t^s^^o 
IH16 1 ^m^-mm^m it^scmosf e t (Dmrnifi^^^'t^mit-m^ 

[17] *%W<7>miM<n%m. 1 -C&&CMOS FETOt^t^&£^-r#j»#:S;i£<7) 

[ins ] ^m<r>nm<7>ifm2 t^^cmo s f e To^it^^^i-^ji^^o 
[@9] ^itm (s i cm, si cni, s i ni) <d>) -?mfam ( ±*mfeLtz>f 

[Hi 0] *Pfl<7)il<7)ii4 CMO S F E T <7)^MS 

[mill mmm (s i cm, s i cni, s i nd <otddb#i4£$ij5eL7^ 

9 7 Tab 

[@12] iHSS^^X h UX?^ ri^--> a >#14i: S i CNJJgiSi^S i Cl^n 
% SrffNiffi L £ 77^*50 
[[3 13] Mi^l<7)Ii5^^CMOS F E T *^-f-^S#*«05?««flB 

[HI 4] *i^Ml6t**4CMOS FET^^iftitWfMffi 
[HI 1 5 ] ^l&B^cO^J|<7)^7^^^CMOS F E T£^-f^2g#:^*5<7)^M!l 

[^cora] 

[0 0 9 0] 

1 ^mwmK 

2 ^T-^fllt 

3 p 0 

4 n ^ i 

5 r- h ^feltfli 

6 y- v mm 

7 zfmm m 

8 f ^ K^*-;v^^-t 

9 n M#*f$TlM 
1 0 pl^lfriS 
1 1 If Piling 

1 2 ««£?[, 

1 3 7 

14 XI- y /{jfeKR 

1 5 WMMnWk 

i 6 ge^tif 

17 /*VT*9 JUM 

1 8 fOJjil 

1 9 

20 * m y -fmmm 

2 1 ifrmmm 

2 2 Ah-y/^|fM 

2 3 Emmmm 

2 4 
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2 5 gB&ft 

2 6 a'|J7^ ^1 

2 7 IPO HI 

2 8 

A S i CNI 

b s i cm 

C S i OC1 
D S i ONI 
E S iOCNl 
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m : tk^m %mmr$mi 5, 2 3 nxi/^rmmmz lo^timzs \ o cm-em 
m.L, * v y^mmm 14, 2 2 & zv 1 *^? -fmmm2 o^s i cnia t s i cib 
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